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Abstract

New S-band accelerating structures have been developed to be replaced with the current structures deteriorating over
time in the KEK electron and positron injector LINAC. The new structures are a TM01-25/3 mode traveling-wave type
generating a quasi-constant accelerating gradient. They were designed to have a shunt impedance of 61.7 MQ/m and to
generate an electric gradient of 25.9 MV/m at a rated input power of 40 MW. The disc irises of the structures have oval
fillets lowering their surface electric fields to suppress discharge. The irises tapered along the structure detune the
HEM1 1-7t like modes with the highest transverse impedances to suppress long-range-wake instabilities in operation of
2-bunch beam with a high charge of 4 nC. We report on the design, manufacture, and high-power operation up to 100
MW over the rated power.
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Figure 2: Waveform of an output power of the KEK RF
pulse compressor. P,./P;, shows the power multiplication
factor.
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Figure 3: Schematic of the input/output coupler and its
cutaway view.
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Table 1: RF Properties of the Accelerating Structure

PF ¥4 7 (57if) P
RS R fa [MHZ] 2856
iR —F TMO1-27/3
I I NI 2y B TR
L ¥ 29—kl 54
AN A 77— BFNHERIEM 24 E 1A
FAAITA YA 27.875-19.700  23.340 - 19.234
2a [mm]
IR E $L 7 [Neper] 0.302 - 0.368 0.366
T v b4 v E—  573-583 61.7
"V A Ry [MQV/m]
0 13,700 14,000
PRI vy/c 0.0137-0.0113 0.0117
VAR RN 0.462 —0.558 0.570
Ty [ps]
A [MeV/MW!2]  7.00-7.58 7.87
2 L [mm)] 2,066 2,064

Table 2: RF Properties of the Fabricated Structures

L #001 #002  #003 #004
HI7E A [MHz] 2856.000
30°C Bzt
REBHEAE 1 267 286 -159 -1.89
AJ1 VSWR 1008 1004 1010 1002
{1 VSWR 1021 1021 1026 1019
FHY vy MLV 62.3
E—%v 2 (25
V) [MQ/m]
T 0.38 038 038 0.38
T [us] 0.57 057 057 0.57
0 13,610 13,600 13,620 13,590
e 0012 0012 0012 0012
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Figure 4: S-band accelerating structure set in the radiation-
shield room for RF high-power conditioning.
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Figure 5: Conditioning history of the S-band accelerating
structure #002.
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